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METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To quickly, accurately and 
simply measure PIVKA-2 in a specimen by using at least 
two kinds of monoclonal antibodies for PIVKA-2. 

SOLUTION: A monoclonal antibody which does not react 
with prothrombin and reacts only with PIVKA-2. and 
another nomoclonal antibody which reacts with both of 
them are combined and used to obtain excellent 
responsibility. In the production of these antibodies 
an animal is immunized by making an immune source of 



human PIVKA-2, and cells born from the obtained 
antibody is cell-fused with myeloma cells, and detained 
antigen-fbmiing cell is fused with myeloma cell For 
instance, spleen cell suspension of an immunized mouse 
and the myeloma cell stocks are set in cultivation 
ground, and a cell fusion agent is added thereto After 
fusion reaction processing, centrifuged cells are 
removed to another cultivation ground for selection 
aimedhybridoma (cell fusion) is selected and cloned The 
cloned hybridoma is cultivated in a suitable cultivation 
ground for breeding and a desired monoclonal antibody 
ground supernatant of the cultivation 
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Tg^-C^^S P I VK- 2 Offi¥io^ft(D J;V^il!|^:;^ffi 

ifp^ftr^s:] t hBfmmmm?fi<DP i vk- 2^*111 

^^<D^-et>tfttfcP I VKA-2coS!|^&tcJ; f), m 
bv^^-^— t LTP I VKA- 2(D?i!J^SreifK^ 



1 

im^m 1 ] mi^^(op i vka- 2 srsii^-r^dfe 

(i) :/n hn vifV^flHi£ii-rj-OP I VKA- 2 

(ii) ha^t^^^Si5;^LJ.oP I VKA-2it> 10 

[ft*^3] ^^^^(DP I VKA- 2 ^lrffi!l^i-'5(C$> 
fc!9. (i) vt'^v^tlSjc&^-TJ.oP I VK 

A-2 ^co;^S^&i-§^y ^n— ^^!lx.tf2G 
4^ffi:. (ii) hmy}f:^tR^^l.K<^P IVK 

^*p-r^r P I VKA-2<oit;^^ LTSaS 

^^fT5 ^i:^#t|S:^'r^P I VKA- 2 0jl!|^;^&e 
[ffi*:^4j t hjff^^jigft^p I VKA- 2 "r-:^^ 

t hP I VKA- 2 ^mm-r^^'e y ^u-^-T/i^^Wo 

2m ' 

(i) :/n haV'tr^itiSJES'^TJ.oP I VKA-2 30 

(ii) ha Vtf>-tSiSL^oP I VKA- 2 
T*$> § r t ^#®S: t § m^km 4 fB^cO^ / ^ a — ^/p 

1 C 9 fei^*:T^$>§ r a: t-r-5if *«4 5 

[0 0 0 1] 40 

\^^\^mmcofci^<Dmm^wt ]^xmw^<DP i vka- 

2^S!l^b. ifii^J.o:iE%-C^{l/^p I VKA-2(DJI!I 
[0 0 0 2 J 

pivKA-2f^. skmmmmm'f'X 

(G 1 u) ;55t:*^ ^ >'K^&#tt:?&/Wvi^^rv-^- 50 



) #M¥9-4 3 2 3 7 

2 

y ^zy^ (Gl a) {Z^ 

^ ^ >^K:^^;K^^l7-:7r y ^ >K^tn^ 

If^-f^. G 1 u;65G 1 a^:l^g|^^^TV^/^V^r 

^> -^6<3(c(ir 5 Lfc^^/j::7^p hn^-tf^^^P I V 
K- 2 ^^^^t?V^^, 1 9 8 4^L i e bma n fe^^ 
Bfmmmz.P I VKA-2;5Sjg^(c;gmi$n'5r ^Sr# 
^LTi^^^fc. PIVKA-2fl. a:7ai h • ^^nT"^:/ 
^ M ife ^ ^ L V ^Jff =^5-^ — — ^ V ^ fl^^O 26 <Dit 

^ifeSi: LTftg $i^T^Tv^^e :m^-ep I VKA 

- 2 cDSD^tiC a ±g t <7)^^'t4cD;^M<^fU>^ LfcZl^TU 

n hvi>}f:y^<Dm:^^l Omm^K:^tE'r^G 1 a 
^fe^V^f^;^cS^5:»^;^)SG 1 u ^ LT^#LTV^§;^^S;^^$r 

[0 0 0 3J r5Lfc^®^^^*-r-5;:^&^LT^«: 
P I VKA-2(C#M«J/^7j<y ^/i^^ft:^^ 

^V^5Ppg®/55fe^o ^5Lfctp-C. ;*:iSe>(^P I VKA 
- 2 <^#^6<)(;ipf^-t-^^y ^ t3--'^/^fci#:of^K^lr$R 
^L. '^t^^^^v^TJ:l9^S^^/^E I Af;iJ;(9Jia^Sr/.e 

tt:#:^>SV^/cP I VKA-2(Da!|^ffi(C*5V^T(^. PI 

VKA - 2 ^^m6^\cmmi-^'ey ^ u—r/ui^i^ty' 

^-t^mmi^^mmmmm^tixv^^o v^^i^^ 
^i^rcmmM.^m^T^:^mti.x. d) thpiv 

KA-II(;i#^«jfcS/S'S^^t- ^s, th:7^nhn>'tf 

:/(-^iSiSL5fev^|l— <D^y ri—r/um.i^m. (2) 

tt^^-r^HcO^y ^J^a-'^/^^^I^^LT (3) 

iSL;^eV^aSHCD^/ :^ u-^-T/Utfii^iD 3mm<0^ y ^ cr 
— ^ylx^f$:>^f^^b. (A) ±mm~'(0^y 

tni^mt±mm~h^v^^mE.<D^y ^^u—'T/utrii^m 
t<D2m^m^t^^^:^\ (B) ±mm-'<7^^y^^- 



(3) 



9-43237 



mmK<>jEmr-mwjiP i vka~ 2 (Dm:^^B^\.tc 

[0 0 0 41 

:i^L.tc^t:^^h. ^mcmhh^^ 

itKlt. Sfl&mm^^^ir^ P I VKA- 2 

mz.^^-t^ P I VKA- 2 ^m^^X'ej ^ n— ^/ix^ 
[0 0 0 5] 

-2(om'^^n^j:^-<<. m,Mm^^^ofz.w^. 

^J§a^T*fe^PCL/PRF/5 (A 1 e X a n d e 
r) (0^m±m^y)nhntcP IVKA-2^i7imtV 

xm\^^^^t\z.xy). ^^mmm^^^^^y^^- 

ibn^'^y ^n—'r/Ut7ii^(D^m<Oh<DX^oX. ^(D 

:^m^^^^l.tio ^^mi^. mi^'P<DP IVKA~2 
^M'^'t^i^hti^. ^< i t-Sop I VKA-2t;i 

iyKA-2(Dmi&:^m:^mm&ri^o ±m:^&xm^^ 

brL^~m<DP I VKA- 2(;i*fi--5^y ^n— ^/^-^ 

fr^LTll. ^yx.«. (1) 

-f. P lVKA-2 t<D^S,}t^-t^^y i^vi-'^/U^i^ 
t (2) :/n hn ve*V^<DSJC^^5^Je)^tt-5^5^ PI 
VKA-2^t>_b|B (1) (D^y ^ti—f-zutni^tmn 

^^>mi^fhti^:ib^. ^(Di&p iyKA-2\z.M't^'ey 
(D 1 om(r>T ^ ymB,^ik^<Dm.^(o^^ V i^^/i^m 
[0 0 0 6] ^ hK:^^m{c^i^t^{^. ±m2m&.±(o^ 

y ^ u—r/i^i7im^Mx,X^ ( i ) b b n >}i^>RU 
(ii) h h:/n h n vtf >'(cSiSSr^-r;0^ 



(iii)t: h bn>-l:f>{;i^-r^:!Ky ^^'n— ^/Vfet#:(^V^ 

/ p — ^/i-Stit:S:H^<Offi^ ^ ^ C ^ ff^mif h 
ti^o m:^tnii^tl.xm\^^fcm^. h^:y}fzy(DK 

mmu&<DjS:^^mi^^mu\^xm\^^^:itx\ mmm^ 

:zt^^X^^::it:^mm^tirco 2mm(Otni^^m^L 

X\t.f:^:V^:^>tmm^th^o P I VKA- 2 (C^-T-S^/ 
5^1^ hP I VKA-2;$s^.^-t?fc^o inmt \.X(OP 

20 >K^sfe^^w^^s-^$nTv^^#coJfiLM^^^^^^y ^ 

>tp 1 VKA- 2(Dcmmt(D^mn^\^M'r^^v 

:7 4—{c:fy^nxxy)mm'r^o ^^bfc^^s^op i 
vKA-2(Dfife(c. iij^v<ni^mmm. mx.\^piv . 

KA-2S^t*>ft:SfJiS§r;^V>-CP I VKA-2Sr#^^ 

t^^x^^o p iyKA-2m±m^tmmtL.x\^^ p 

30 I VKA-2SD?a:7n. h:/a7^.f > (AFP) j^^^ 

(Al exander) fj: t^^BMl^h^^^^^ :i t^^X 
rcOP I VKA-2M^**>fMJ5afi^^5)-l?-e*a 

t^^^:/Kjg^^K#ftTr^Jg«b. ^«_bMfp(Cj^^ 
$^^T< ^P I VKA-2S'_bfSLfcJ:5^^>f 

h>5^^:7>r— ht2:/tf>i p I V 

40 K A - 2 CD C ffifflO t O^il^^X^^-r -5 ^ y ^ n — -^/W 

{-J: »9Jft»$tbfcl: hP I VKA-2^S#^tt^o ^ 
fc. y :^:^t^-^VhP I VKA"2>^>^V^'5::^;^5-e# 
5o r 5 bTl§K$tt;rcP I VKA- 2fi. 

mi^='>i>^^y—h^£tiz,i.xhxv^-^^^ ^(D^-^m^ 
fj:Ti>^^<iy h tm^vxW}m^^m'r^<D{ziimx^ 

[0007] f-^i^ti. #ai^3tsf. 

50 5(Sf;!>^t>t*^>^*PCD;&?£. Fflx.tf^^T>'^-^7iNa:^ffi 



5 

Lr#^r t;5s-e#^, m^v.<\x^ ^yr^y/i^T^ 

(1) fi^tt^bv^^;^*. >Bri|x.«2-t"y 
^* (2) 

-^^>^T:=->^ (KLH) , ^jfiLMT/W:/^> (B S 

A) , peT/i-y^>^, ^P:7'^y:/. ^i^VV iy>t^t^(o 

[0 0 0 8] *%^T*fi. P I VKA-2 

^n^ti^nm^thtc}:! h p i vka- 2 ^ir^fe^i^^ l 

^^\t^titmn<D:^&xn^ :^ t:^>X^ . ^!lx.«5/Vv^ 
^^>r V^C0;^fe (Nature, 256:495'-'4 

9 7, 1 9 7 5) {cx^mmi-^^tT^-x^^o m^it 
^^mxi^m^ti^^y :^x2—'r/i-i7im:^. (i) 

mmm. ( 3 ) ^t^m^mm t^:^vt--^mmt (vm^ 
m^. (4) /^-ry^y K--^ (a-^^jis) (Z)3ijR^t^^ 



(4) #51^9-4 3 2 3 7 

6 

(6) ^^S^ci^;c-r;^*S^#cofc^^)^D^«•M*^t:iv^ 

mmi4. ^^^m^. %mm^^^. Bgfaeo^. h 

Mmt^mx. 1 9 8 6^. B:$:^^t^^m. m± 
it^mmmm 1 2 . mm-^i^-m 

MMit^mX. 1 9 9 2^/^^*(;i|a«0;^ffi(^2pC 

(R i b i ) Tv?^^^^ W0^!7^^>'. BCG. 
yt-^yKA. y:^Ky-^. *^fbTyW^c::^!>A. v-yj^/ 

'^'>:^^\t}:^i^t'r^W}m^i^m\^xni^n^o 
s^fti*. ^^iixtf-^^j^^fd^y-ur^i —4 0 0 /z g/ib 

l-43ira*5#(;i. i?^L< l-'231Kr^(;iMK 
F^. >^T. #JlR^^fc^v^^^ffiS^^^ci&;!^P:^&^^s^2'-l 0 

20 mSftS^LT^fTPo ^fe^ffl<^-^!>><^ t LritBALB 
/c^-5-i>;^(Oftfe, BALB/c^-vT^^^^ffi^-v-T^;;^ 

(onm^mmx^^^ — :**T*f^. *%5g(cs&;tt^y =2:/ 

tf-^:/hP I VKA-2^|^fflV^. PIVKA-2{C^-r 
'J^i^:^. yyh. ^/i^^iyh. i^/K >r 

fcoT^><i:<\ xvmm$ntz.i,(ox^oxhx<. m 
xn^^tj^)^x^^o 

mmmm^mm mmm^m tvx\^^^^u^^jiy 

^rccr— <-MOPC- 2 1-t/W^-r :/^^(OP 3- 
X63-Ag8-Ul (P3U1, Current topics in 
40 Microbiol, and Immunol., 81, l--?, 1978 ) &.^<DM 
5at*. «?!lx.(^S P 2/0-Ag 1 4 (SP2, Nature, 
276, 269—270, 1978 ) . P3-X63-Ag8 (X 6 
3, Nature, 256, 495—497, 1975 ) . P3-X6 3- 
Ag8-653(653, J. Immunol., 123, 1548—155 
0, 1979) . PAK PA I -0^ceifSrfflV^-5r ^;&5-r* 

\^^;l^-<^y::^MKMi^m (DMEM:©±fe) . RPMI- 

1 6 4 oi^m^^ifcom'^^^^mx^hMmm^m 

50 >t^}£(Om^^m. 4-J&J^ifiL?f (FCS) fj:}£^M^. 



m 

7 

$ t{C8-Tif^T^V (i!?ll^«5'-4 5 g/m 1 ) 

{cmWl^ti<O^RPM 1-16 4 o^mti:t*<DiEn^m 

[0 0 101 ini^m±mmt^::^tx--'^mmt(Dmmm 
mmm<Dm. ^^^m<ovi^^<mmm^^^x. 

^J;t«S/>i£^^^^i-fe (MEMigife) . DME 
M^ife. RPM I - 1 6 4 OJg±ffe^£ ^^cO^Jia^^teff (CS 

ir^o ^e^:iL<(i. 3 0 — 6 0%O73^y ^^w^^ 
;$5i, 0 0 0 — 8, 0 0 oco^y rn^i/^^^y nrw-yp^ 

fflV^§r $^(C^^S;$S1, 0 0 0-4, 0 

Mx.«3 0-6 0%hfi:^Xo\^-r^:ihibm^l^\\ 

x^^ :i<Dmt^^<r>h\.x\t^mm\::\.ft,'^>^^^^ 

/V:^ (HVJ :Hemagglut inat ing v 
irus of Japan) ^^}£hmfhfh^. 

-^f^. Wxtfl : 1-2 0 : 1 ^-r^r ^^S^tf ?>tt'5 
<fc *90^L< fi4 : 1 -7 : 1 t-T^ t:^^X^ 
m-^Rft^^ 1-1 0^5^ratTV\ ^^t-R PM I - 1 6 

4 0^ipte/^i^(D^JiSJt±te>^;!;Px.5o ®^SJi£*^^^a^i«IS 

[0 0 11] r 5 bT#^nfc/^>r:/y K— ^ im^m 

y IT^T^y V^U^^^ v?>-§r^tP. FCS^^MEM 
ig:^. RPMl~ 1 6 4 0^mfj:t^<D^m. mifHAT 

^1-30 :^ tKUAT^mx^M'r<:>^mir^ ^ V^ 5 
X^K'r^^t^-X^^:d-. 3il:r;h.{-^MSr*PxTfT 

:7'v"y >'^I^V^/c. FffiHT^±teT*l— 4 0r:i:(;i:^iife 

^^^-r^r i;$5-et6o ly-r-^— ibr. 
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/K^««_hffi^. «^Jx.t^iS:l^^fe^^>;W (R i A) . mm 

^feS^W (EL I S A) . m^^m^Vf (F I A) f^t* 

(omm^. h^\^^\^mytmmmm^mmm (facs) 

fj:t*X. P I VKA-2fc^V^fi^^D^>^-<:7*'^K$rfc^ 

m-r^o ^Jx.«. y-^:/^co;^ffi(i. i^T0 3fe 
(EI A) T^TV\ ^(DSS^J^J^a-^^^iltRT^t^ ; 0 
10 I g G@ffi-^«±«--</V;^arV>5^— 

(POD) mmtn'^'>:^ I gG<D^^;^v^r I gGjg^ 
^n — >^>^^c^>:y^-r^ ; © PI VKA-25»K^iS 

mm~^m±m-poDmMm,-^^:^ i gGo^^«v^ 

TP I VKA~ 2m^^ ^ — >'^^:^^y ^-r^ ; ^t;?® 
^^y^-r^o S6^S^:#:^^^LTV^§^^>r:/y K— ^ 

[0 0 12] r 5 bT:^^t3 — Wt:^^^;rc:/^>r:/y K— ^ 
(K-g^^fflJiS) (^^« ^ *XT^ y ^ n — ^/u^#:<7)M3g{- 

CS^^MEMJgife. RPM I - 1 6 4 0®*fe/cCt*<Dag 

^Jx(^^— K • ■^^;^/cCif{c#^^>r:/y K— 

^^^:/y :yy;;^^v (2, 6, 

10, 1 A-'rhy :^^/v^l^^y'^l^) ti:}£<ommm 
^m,^^-&^V.x^<^bf)^x^^ ^(O^m^. 

x^^/v^b^m. m 
^mmx^x^ ^ ^ xj-'T/vmwh x^xm^^^^tt^x^ 

(i. SS^^lULyh^. DEAE-ir:7r t^'— ^<O$0^. 
50 ^X.^i^^>^^:^afe§V^{^^y^^^^ 



9 

x.\mmt7i^(o^^fiiim^M^m^rcm^-vn. 2G4 

X^fintMl^X^ ^^(Cct t>3l7t;LT#e>n'5F a b. F 
ab' . F (ab' ) 2 t V^ofc^^^:7 ^ r^^^ V h (C L 

[0 0 13] ^ma:LTf:i. mms mmMK. m*4> 
^yt^9. ^^mm. mn^mm. ^m^^. ^!ix«^=r 

t:^^x^^^ mm\^mm(omm^m^mKm\^^x^mc 
/-/i-p^^. NADP^^|JfflL:fe^*^KJ1^-f ^ y 



(6) ^M¥9-4 3 2 3 7 

10 

^g^^t^-cfc^r ^t>-c#5o tr;^^^:/^fE 

[0 0 14] ^ft-r^t-t^. /vSt-^ W 5 KS 

10 coSiS. e'y v?7Pv?;5^/w:7^ KS^;^^— /i^SoKJt^. 

\z.m^^f\.:^-h<Dx^^m^n. ^^h(r>m^K.mM 

20 5 K. N, N* ~:x.^\y>}f::^^U4^ K. ai^w:/^ 

^Vv^vJ^>^. l-^^/V-3- (3 -v?^^/WT^ y 
ui^Vu) ;^7/i-;J^'v^-f ^ F\ ;^ v-^'-Y ^ v^/W 3- (2 
- b" y v^/l^v?^;^) h (SPDP) . N- 

;^^iyW^v^/V 4- (N— ^W^K^^/W) 
a^:^-y-:/- 1 -;«77VaH=^->1/— h (SMCC) . N- 

T^l^-f^-J/U (4 - 3— KTir^/V) T^y^vy"::!! 
30 — N-J^^VW^i^/l^ 4- (l-'^W^Ky 

;^^rv^) :n^^::J^^^^K (EMCS) , ^^y^;^^ 

3- (4' -v^^;tt'y v^/L) :yt:ie'';^>'>f ^-7^- 

-y/^;^7:7'hy^^y/W y^/v- 
3-y/v:^y'hy^at'';^W^-r'— N-;^:?^iyW 

[0 0 15] :^mmx<Dm^ • ay^fi. ^^Ny^^. m 

M^yr^y±4^ tc\^$^m^m^ J^JTy^>{ T*^T 
o'^hiy^X^^ ^>^;^-r Ay T';/-fe>r. EL ISA. ^ 

Mx.\'ID'>'V^ yTmry^^XJ,^^ P I VKA- 
50 f^ft:Si^Xt;5Hffi>fl:^f*:<^if^^^(c/E CM^SiS^-^^/c 



11 

/cCib-^P I VKA- 2cofi^itF!|-r'5o :^<OTy±^-t^ 
^D-l^h^4 -y^mry^^. >^;^-!7— K (forward) 1^ :^ 

[00 161 Wlx.«*5l5^(c«eofcf-^bM:y^ST>^ 

fet#^^^^ bTCD^7i< ^ h2m<OP I VKA- 2 {c:^ 
ir^^i^ m^\t. (i) :rn 

J,oP I VKA-2t(D^R}t^'t^^y^u--'r/Uini^ 
RU (ii) :ra ha>lf>'i:SiSL^oP I VKA-2 

ffi^ffi/cC^f^. ^^jkmT/uy'^i^f^t^xmtmL.x^^^M 

fi. S^gE^PCOP I VKA- 2^^ifiL^S/^ifSrfflV^-5r 

;65r-#5o h:7^t2 hn^-t^v^^f^, _h|Bp i 

VKA-2(c^-r^^#:^|^«(;ibTt: b:7^a havt^ 

-^^^^s -^tyb. >r 

ft&s. ^^^^^^^ 1 4 . ^m^m^. %mm^^ 

5. *3^^>ft:^9Sfe. mMfk^f^A. 1 9 8 6^. 0 



(7) ^§|ip9-4 3 2 3 7 
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LT^T5 felt: h:/a hn^-if^-^y 

t^/l-fei#:t)-htBP I VKA~2{^*fi--5feLftj:^f^;^{C 

10 0 17] felig$>^V^fife^#:>^@^g|t;T*#-5^<^Og 

)|s|., TKy^^i/i^, Tjfy :7^nt''i/>', ^y:^>fi^if^/K 
#y :7-/>ft:tr::^yT'v. ^yg^^tfr^/K :^y^^:?^y 

/i^yr^y/vT^ h\ ^i^^s^^Ky y/^r^ h\ 
>^mti:t^x'^m^m^mAi^x^^h<D^-mifh 

^mint^ht^^W. *ffi^A< Lfc:l9fc'5V^^^ 
[0 0 18] ::*xt>Sfr--(^. iji^^^^^^^^hi)^ 

1, 2-:7ji^i/vi/r^ -r- h^^^7^^:xv? 

v^>'^^^^;^5M#y1^t* • -</^;e-^rv'^— ^ (POD) ^ 



13 

E(r>}V%/—)\.^ ^^^^/^;X^^ ^ 

[0 0 191 ^^M<^ay^fe{cJ:i^f^, sa^-r-^t^K 
[00201 mmf^}£^mwL^mz.^j 



9-4 3 2 3 7 

14 

^J. ^l^- h>ft;?PJ/^^*^^-f >-^^-<-v^3 >'^cf.(;^;(,p 

r^^mmWM. (EDTA) ;65J:!9 0^LV\ S^^H^ 
10 T^v-f^iy-^ fL^^i^g^ ^i^— y:/^ 

^<r>^(owm. WiU'^mm. mmL^mmm. %mL 
[0 0 2 11 ^Lmm-m.-^smzMm^m 

<DP I VKA-2{;i*f-r^^y ^n^-^/v^fr^^v^T 

'P<hh 2SOP I VKA- 2 ^ n— 

fe^:^^;$>@tB>fl::$^^TV^5H^S, >pllx.tf (i) :7^aha>- 
t'^>'^?lMJE6-^-r_a.oP I VKA- 2 i:(D^SJE&-r-5^ 
30 y r^^ct— (ii) :r n h n > tf v ^ bJ. 
OP I VKA-2 ifcSJSS-r^^y ^/W0t#:co^ 
n ^ ^ V ^ 5 ^ ;^ ^ 5/ ^ Sgco ^> ^/V^^tf^ c 

fib. ^fS^ttfefety^n hn^-tf :/fet^/^t-co 

[0 0 2 21 

Dpi VKA- 2(D^m 

P I VKA-2^t;?AFP<DM^tt-efe-5. t: hJJF^ft 
^^^PLC/PRL/5 (Alexander) Srffi 
0 V^TJg«±m^» J: ^ P I VKA- 2 ?r#5o ^^^^-f^ 
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}t. Alexander Sr4^l&iljfiLS (F C S) 
T*J§« =3 ^-:7/Pai V h ( c o n f 1 e n t ) tii^W 
T-CFCS F T e e\C^X.tc^WT. yf^^l^Kt^l^ 
m^-^h^Wa f e r i n (0. 0 Smg/m 1) 

VKA-2S«f^4. 2AnXmlX\ AFFmm\^2 
0 0 n g/m 1 -efcofco — :7 r y >^j^*Pi-'5 ^ 
T*ffi^»;$5±i X. m^-^^ 2 0 M g /m 1 ^ Lr« 

E-5 2^fct^CM-5 2 Ce 1 1 u 1 o s e Sr>^V^ 

^nO. 1-0. 3M Na C 1 CD:5^^v?ni>' hcD^ffl 
^#04^T*P I VKA-2 ir^^Si^J'iX/^^co^^SI^Spjfg 
t/cC5^#^lS^bT«M^^Tofco pH5. OOiSW 

?rt*p I VKA-2 h^>)f:^tm^m^mm't 

K A - 2 CO C ClilcD^ilgP^d^-r 5 ^ y n —T/V^ 

Sepharose4B (Pharmasis) ^ftffl 
mm^/l^ lgfcfct)18. Smgoy >^f >^ KSril^ 

(^0. 2M PB. 0. 2M NaClpHG. 5 -C. 

#e>ttfcP I VKA- 2(^, 5%T>^ y/VT^ KSM^^C 

[0 0 2 3J 2) SiP I VKA-2^y ^a— 

_hl51) -CJfiMbfciP I VKA-2 (0. 0 6mgX 
0. 3ml) ^m^ScO^^ • :7n^ V N • Tv^::^/^V 
h (Complete Freuend Adjuva 
nt) t^KBAl^BXC^^:^ 6week) <D 

h ' T-J^y'<> h (incomplete Fr 
euand Adjubant) t^Z.^-^'tho 

(c, mm<Dffimxmu:^& (2mmm ^tfo^c^. 2 

5iWLT$ ^(CfeiigO. 0 Smg^M^B o o s t e r 

o/co W^ISl. 8 X 1 o« iSi. ^riin— N-^IS (P 
AI) 6X1 0' mt^5 0%<D:^V=^'^\^>^V — 

/^^m^^^xm-^^-^tco m^nshLmyv—KPMimM 
Kmrni^tcm^m^ 1 5 0 0 r pmr*;SiL^b. ±m^T 
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yv—RPMimm^^o< \)M^fc^^5»mi 500 

rpmT-S'L^b. ±m^T >^}^^U--^--xm^V. HA 
Tigife (Jk^:7y— RPMI:^*l6(Ct^:^f-i^^> (1 

oomM) , T^y^^T^yv (0. 4mM) i^xrj^^ 

i» (16mM) S:*P;t/ct><?^) >^JPx.. 9 QlK':/^^ 

(:7^Wh5. 5ft) . 0 BK^«-r-5o 2. 3. 
5. 8 0 @ {C^ilfiCO^^ (*^0. 1ml) Sr^LV^HA 

10 (r^y:/^y ^:^^HATJgite) xw^^x^fz., 
:/y K— ^co^£W;^^s^Bi(crMi^?>tufc^!^::^/H;i 

fl. i^T0 3& (EI A) -efTV^. — >'Sr3i^b 

10 0 2 4]® I gGS^^n-V(0^^5/>5^&/A 
nti mouse I g G@t@-J^*Ji^- P OD 
Anti mouse IgG 

® P I VKA-2S^:?^n — >'(0^:n5'^fe/P I V 
KA-2|S«feiiS®*9-Jg*_hM~POD An t i 
20 mouse IgG 

® Prothronbi nM^^ n — -y^^ 
/P r o t h r o n b i nfeii^@ffi-:©^_bffi- P OD 
Anti mouse IgG 

V—:=^l^^X\X. :^y ^^^^l-'^-MQ 6:A::/lx— h 
^^m^X^ih^^X^-VX.^ ^(cSfeJf^fflPBS (0. 

0 5%Twe e n 2 0^^) ^^fflV^T^^^^bT*KS(D 

%BSKX^ny^\^fz^^ r<D#l^:n/H;i^>--ry^y K— 

'^co^iW:a5^m§tt;/t^^^/v<^)j:Mo. 1 m 1 -^mm 

30 b. ^?aT**^l ^raS^SbfCo 2mK^h\.X'^W^^ 
t^^/w;e-=^i/^— (POD) ^fi-^^tt^^^;^:^^^:?^ 
n:/y (Ca p p e l Lab.) ^;DDx.. 

mT**;^i^K^gb/ce mcwKX'h^^^m\:.im}i o 
i^-hmmytmm^m (mrp-a4. My-) &>^v^ 

X 4 9 2 nm<DmytAxmmVfCo rc0 3&0 5-^. P 

1 VKA- 2 a;(iSiS-r5^5P rothronbin^ 
l^&Jt^ (®&) b7iV^::J^a — V^lrjli^^brV^ofCo b 
X. mW^WimC^V) 3\B\(D^x:i—:=->:^^n^\ 2S 

40 S<OfeiP I VKA-2^^^jS^t5fe (2G4, 1C9) ^ 

>^^^^2G4. lC9tfg^^-r^o iilBPIVKA- 

2 fet#:jg^^^^ :/ y K— ^^J!St* 2 G 4 . X*S#f K 
*^X^X*SWW^^{;iSft#^F E RM P - 1 5 

0 7 0 ^ bT^fe^s#$^^Tv^^o ^^cp i vka- 2 
SL^^i^^/^>f :/ y v—^m^m 1 c 9 xns^^i^^ 

^X^X||R^&W^^(CSK#^F E RM P - 1 5 0 
6 9 t bT^t^iS#^tt"CVN5o #ttf*:co^feS^a:/y 
I gG\zmv. X^(D'^-:f^^:^nGlx 
50 feofco^iT^?>f^x mouse monoclonal 



# 
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antibody isotyping Kit (A 
me r s h a mtt) -e^S^^^TofCo m^V^^^-^V K 
—^(DW^^mt. 1 0%FCS^RPMI 1 6 4 Oig 

20%FCS. 1 0%DMSO-g-RPMI - 1 6 4 0^ 

tT5(-li. ^^204^.1^1 C9 c e 1 1 ^^mVxm 
-^b. FCS F r e e<D^#TT?3 X 1 0^ ^--1 X 

Protein A cellofine ch 
roma togrph y Cl J; *9 frofCo s u b c 1 a s 
s l<D^in.mt. pH8. 5 (Dmmm (5 OmM 
T r i s HC K 1 5 OmM Na C 1 ) T^K^^iirp 
H 5 . 0 (10 0 mM Citric. 150 mM N 

a CI) (om'^:^^fj:^wrxmm$'^mmtn^^n^o 

2 OmM PBSXmm^. 0. 0 1 %N a N 3 ^^SP 20 

[0 0 2 5] 3 ) -</U:t^ty^-^^mmi: h :/n h tn >^ 
tfV-I gGOf^K 

DAKOtiiOt h:rcr ha Vtrv^!>1^:^(;^:^fe^b. # 
e>^x/cifiL?S^Q- S epharose chromat 
ography (50mM TrisHCl. pH8. 
0) KM-fO^O. 2M NaCl Gradient 

XI ^G^m^mm^^^o n^titc i gc^t h-^n 

h n V-trv affinity chromatogr 
a p h y SrfflV^Tfe^^^ ha:/^'^ . i^^i^:^^ i g G 30 

/i-^/i^±/i-\=i-yr^>^^m\^^/i^l &htcy) 1. 4m 

i^t^o. iM PB (pH7. 0) r\ mmmmm\^ 

0. 1 ^^:/^^«^^Srfflv^fc, #?>ti,fc#M^ft:<DSiJ 
^f^To t a 1 I gG(0 3-'5%T-fcofCo 
m-J:*9#tttfcfeit: h:7^a haV't'-i/I gG2. 5^ 
g ^M^:b$t5-</W;^:¥v-^— (HRP) 2. Omg 
W 5 Kfe(CT^i^^tToACo 2mg/0. 3ml 
(OHRP (0. Imo 1/1, pH7. 0) (CN- 40 
--rW ^ K:^y^a>r/^;r^i/) p (em 

cs) 0. 3mg/3 0 1 ^;?;px.. 30t:-e60^ra 

Mi^i^. ^mm(ommm^m^mtmir:5o -Jj2, 5m 

g/O. 25ml(DIgG(0. lmol/1, y 
ffi^®*^, pH7. 5) {CAMSA(DO. 12mg/2 

^ i^iox.. ^mr*3 0^>K^i^PL. »:VNr-o. imo 

1 / 1 CDEDTA/2Na (D2 0 // 1 . lrao\/\(D 
Tris-HCl (pH7. 0) 5 0 1 1 m o 1 
/I <Ot KnariX/^r ^^-±t^5 0 // 1 ^-JPx. 3 or: 

T*5 5>KMi^^L. ^^^(ommm^mm^mmrr^, mm 50 
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^^S^'&L. 4t:"c-efe#mbfc^. ^/i^^^M\.xm 

it) (^1. 5-3. OcoSSffl-efeofCo :iyhwe 1 1 $> 
^) CO I g GJi^fi 1 . 4 — 3. Ong-efco^ho SiS 

^-r(D^ffi^lRfSI^}^^i^2:;?fS-e$>-5o da 
^TV\ mw^m'^\.tz.^^x\xmm 

[ 0 0 2 6 J ^JSflJ 2 (E L I S K<D^m'BtXm'^ 
^#) 

1) >r Ay hcDjU^ 

EL I S A<D:7^1/- hcOjlS^^-r^(-fefc»9. fei^^cDS 

lOmM Tris-HCl 0. 1 
M NaCl (pH7. 0) ^>^V\ 10//g/mUC 
I^Mb:?t2G4^#:0. ImliPxi. 4 trT—ifeHtiit: 
SrfrSo ^ft^?^ (lOmPBS. 0. 05%Tween 
-2 0) T*3[Hl^5fe^f^^. 1 0%;^=^A5/V^^0. 2m 
1 *Px:. S?M'e2 h r :fvL (B 1 o c k i n 

g) ^^fT5o P I VKA-2 m^^n (S t) 

0. lml^:?JDx.. S?M'T?2 h rSiS^^-5o ^/l^;^-^ 

^^fifeit ht3:xtr>- I gG (0. IM 

Tris HC K 0. 0 7 5M NaCl, 0. 2% 
Tween-20. 5%NRS. 5 0%B 1 o c k A 
ce. pH7. 0) ^0. lml;!jPx.. 1 h r SiS 
SS^^O. lml;t;P;t. 3 Om i nm(-2NcO#ft^ 
•CSiS^Jhab^o itfef^ 4 5 0/6 5 0 nmO:7^/^:^? 

h t bT(^. Labosys te mtt]^CO:7'l/— 
C o r n i n gti:K(7):rw— Nunc^tMcOM 
a X s o r py'l^-h/^^*;&5^ff t;h.So 

2) mmmmcowR 

EL I S A^;l:^oV^-c^^. f->^::^/i--efe'5ik?f^a:g!SiS 

mmmt'^^'f^m^ii^^y)^ p i vka-2(d^(;i*5 

LT. 2 5mM (Buffer)/ 
0. 0 7 5M NaCl/0. l%BSA/0. 01% 
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Twe e n-2 O^S-;SV^TK®^LfCo ^(D^^. 

t \.x\^. T T i s~Hci mmm (ph?. orx^^ 

3) &jt^^m(Di^m ^ 
SiS^K R^^mm mm) 

mSiS Ihr 2hr 2hr 
II2K^& Ihr Ihr Ihr 
^3SiS 0. 5hr 0-5hr Ihr 

1 c '^^^^u^x.fzM^x^nmfmAxmmY.t^^ 

2 0 g/m 1 ^fzMmm.. m 

-e^^e V t § r t ?> tb^^Co 

5) 

h^y^'^/U^^^iy^ (TMB) 0. 17g^. DM 
SO 9. 9m UC^^m. |SfpEDTA-2Na^g 
0. 8m 1 Sr:&Px.;^cfi|l|^lit. 0. IMmm^hV ^ 
A, lOmM EDTA-2Na 1 0%v^p<^/V7^/l. 30 

mm^mm\^xm\^^tco 

[0 0 2 71 mmms (^ey ^u^-^/u^i^ (2g 
4/1 c 9) (D^^<Dmm) 
1) '^y^^-i-/ut^i^2G4<D^j^ (mi^mm^#<Dm 
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*1^>K>r (iikt7C»t^>^/u(DK 

m t. m2R^. (iik^i^tRft^htmmtmm2^ 
Mi^R}i'tmmtvx±^v^(D:^>:t. miRfS^^^m.t 

SiSMft (4t:) 

ON ON ON ON ON 
Ihr Ihr 2hr 3hr 4hr 
0.5hr Ihr Ihr Ihr Ihr 

2G4ini^<Dmm\tP r o t e i n Gi:mv^fc:^mx 

nti:^o ::.<o:^mnmmmmm\^^v^^>yuG\ (p 
H2. 2) mmm^^m'r^:^^ ^mz-M-t^^m^h 

^ tm^ibh.^:^mx$y^^ mz.. Protein A 

H5. 0) di-^r^T*. mmi &G<Dmm^x\)±if 

fCo b:!^-^^. mmmW (Protein G^Pro 
t e i nA) §r-ett^tt@ti t LE L I S AO^(C;^V^ 
Protein A{;iJ: SJftMfetfrOS/S^tt 
\t^\^^^mtf^ofz.o ^:iX\ Protein Axm 

t^^^^^^mmVfCc. ^f*(^ 2G4fc^:^^>fflV^T^TofCo 

:^mn^T<D2mK)x$>^^ 

mmi) 0. 5m 1 c^fei^^^ 0. SmlOO. 5M^ 

yi/^'Hci (pH2. 2) m^muxso^mRit^^ 

ii-^c^O. 5ml (^^^fPM«JK^*PX-. nhtltc^miji 

(^^2) 0. Im I (Dta^t 6M~;^r^v^:/HC 1 
0.1m 1 (X 2) /O. 4 (X 5) /O. 9 (x 1 0) 
h<0^muxe O^mRlt^^'^tc^l^mVf (2 0mM P 

BS) ^^TV^@ffi>^t:LTS/S^;l>Sv^fco 

[0 0 2 8] 

[^11 
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21 22 









P 1 VKA-2 


12. 5 A g/m 1 


2 5 itzg/m ) 


b 0 fiQ /m 1 


(Au/m 1) 








0 


0.032 


0.019 


0. 0 t 5 


0. 1 


0.031 


0.019 


0. 0 1 9 


0. 5 


0.043 


0.033 


0.038 


2 


0.0 8 


0.072 


0.114 


8 


0.236 


0.2 4 


0.434 



^1 (i^^) 





0 


. SMyj v'V^gai «!^1) 


P I VKA-2 


1 2. 


5 g 1 


2 5 /i g/m 1 


(Au/m 1 ) 








0 


0 


.057 


0.061 


0. 1 


0 


.056 


0.077 


0. 5 


0 


. 1 1 


0. 1 6 


2 


0 


. 2 8 


0.4 7 


8 


0 


8 2 4 


1 . 3 6 7 



^1 m^) 











P 1 VKA-2 


1 2. 5 Mg/m 




5 0^0 /m 1 


(Au>/m 1) 








0 


0.059 


0.057 


0. 0 4 7 


0. 1 


0.083 


0.083 


0.078 


0. 5 


0.205 


0.205 


0.203 


2 


0.619 


0.619 


0. 6 


8 


1. 7 2 4 


1 . 7 2 4 


1 . 7 5 2 



[0 0 2 91 mmifiW^(o^'^^m^^-km^tz.^^. 2 
[0 0 3 0] 2) mm^^(D75:v^2mm<Dtni^ (2g 

4. 1C9) ^^iS^L@tg^kLfc«^<0#^14 

tf>'i:^l^5^^^^s:/s•^■rx p i vka-2 irsjt&br 

m^tVXF I VKA-2<7)^M't4^ST;5S5- ^;^,s^j|))^ 
:»m^. 2G4in^'^fc\^lC9ffii^^^4 0 ti gym 

(2G4feT:^*:/l C9*t:^*:) = (5/0) . (4/ 
1) . (2/1) . (1/1) . (1/2) . (1/ 50 



4) . (0/5) 

mmxh^o ±IB (2) T*Jff«b;^c2G4i5:t^l C 9fet 
V^fcEL I S AtO^(C*5V^T. P I VK A- 2 V^^l 
(Labosystem Breakable, F 

8) ^tefflb. mmmmmi^i omM Tr i shc 

K 0. IM NaCl (pH7. 0) ^;^V\ 5 0 jtz 
g/m 1 fC|^Sbfc:2G4fc5V^^il C 9^f*:S:0. 1 

m\M^. 4x:~mmmt^noo ^i^m (lOmM 

PBS. 0. 0 5%Twe e n-2 0) 3 Ii]^5fe^^^. 

1 0%:^^M.^/U^ 0, 2ml) ^m^mm^2h rik 
SB 1 o c k i n gMT5o ^hKSl^m^^. PIV 
KA~2 Standard ( !7 - :7 r y Jk 
^ : rSSgp^p) fc^V^(i>^n hn^bfvs t a n d a r d 

(rff|Sp"p) 5:0. lml;!jPx.. ^MT2hrSiS$^ 

^^ig^i^l: havtf^- I g G (o. IM T 

ris-HCK 0. IM NaCl. 0. 2% Tw 
een-20. 5%NRS. 50% Block Ac 
8 ) ^ 0 . 1ml iOx.. mU 1 h r ^iS^. (T 
MB) 0. Im 1 SrAPx.1 h r^{C2N-H2 S O4 



(13) 
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0. 0 5m 1 ^JnLSiE^Jhae). 4 5 0/6 5 0nmCD 

^2 
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* 10 0 3 11 
[*2] 







P 


1 VKA- 2 


Standa rd 


2G4tltft: 




OAu/ml 


0. lAu/ml 


0. 5Au/ml 


2. OAu/ml 


100 9^ 


0% 


0.054 


0.052 


0. 097 


0. 22 


80 % 


2036 


0.092 


0.33 


0. 907 


1.623 


60 % 


m 


0. 101 


0.401 


1.099 


1.841 


50 


509^ 


0,11 


0.416 


1.167 


1.887 


40 % 


60% 


0.116 


0.466 


1.224 


1.883 


20 9$ 


80% 


0, 111 


0.477 


1.284 


1.869 


0 % 


100% 


0. 052 


0.05 


0. 053 


0. 073 



[0 0 3 2] =S-«r, -^iiS»Jt#:Sr^-^<Dit^Sr^ 

£3 



[0 0 3 31 
[3^3] 



PIVICA-2 




2G4/1C9 iatfem^it 






Standard 


1/1 


1/4 


1/9 


4/1 


9/1 


OAu/ml 


0. 134 


0. 105 


0.118 


0. 119 


0.103 


0. 015Au/ml 


a 156 


0.13 


0.14 


0. 147 


0.126 


0, 03 Au/ml 


0. 189 


0. 163 


0.161 


0. 156 


0.137 


0. 06 Mj/ml 


0,254 


0. 223 


0.226 


0. 214 


0,177 


0. t25Au/ral 


0. 38 


0. 346 


0.343 


0. 307 


0,253 


0. 25 Au/ml 


0.63 


0. 596 


0,593 


0.5 


0,413 


0.5 Au/ml 


1.112 


0. 962 


0.96 


0. 819 


0.577 


1.0 Au/ral 


1.74 


1.269 


1.296 


1.308 


1,005 



[0 0 3 4] 



im4] 



^4 







2G4/1C9 imiM: 






//g/ml 


1/1 


1/4 


1/9 


4/1 


9/1 


0 


0. 073 


0. 063 


0.067 


0. 075 


0.069 


1.55 


0. 072 


0. 069 


0. 076 


0. 073 


0.066 


3. 12 


0. 077 


0. 079 


0.088 


0. 098 


0.071 


6. 25 


0. 088 


0. 102 


0. 129 


0. 08 


0.072 


12.5 


0. t06 


0. 182 


0,241 


0. 096 


0.087 


25 


0. 189 


0. 304 


0.456 


0. 118 


0,117 


50 


0. 353 


0. 572 


0.908 


0. 216 


0.164 


100 


0. 694 


0. 901 


1.409 


0. 315 


0,278 



mmmmm<Dmx-ft. i c 9 ^^a^m-a-tm <^i^t^ ★[0035] 



(14) 

25 



St* 

0, Dlmg/ml 
ZG4 1C9 


0 


PIVKA-2 Standard 

Au/ml 
0. 1 0. 5 


2 


1 


100 


0 


0, 131 


0. 124 


0.2 


0. 526 


2 


100 


1 


0. 134 


0.151 


0. 27 


0. 673 


3 


100 


2 


0. 134 


0.162 


0. 34 


0. 859 


4 


100 


3 


0. 14 


0. 182 


0.417 


0. 963 


5 


100 


4 


0. 14 


0.194 


0, 461 


1, 1 


6 


100 


5 


0.143 


0. 207 


0. 497 


1. 196 


T 


100 


G 


0.146 


0.219 


0.53 


1. 306 


8 


100 


7 


0.149 


0. 237 


0. 489 


1,452 


9 


100 


8 


0, 151 


0. 236 


0.G1 


1.454 


1ft 

1 V 


inn 


Q 

if 


0. 159 


fl OAR 


Fi ACQ 


1,533 


n 


100 


10 


0.148 


0. 243 


0.651 


1.497 


12 


100 


20 


0.158 


0. 29 


0. 842 


1, 837 


13 


0 


100 


0. 09 


0. 075 


0.082 


0. 084 


U 


1 


100 


0.085 


0.097 


0. 16 


0.318 


15 


2 


100 


0.092 


0. 109 


0.215 


0. 509 


16 


3 


100 


0.1 


0.128 


0. 275 


0,686 


17 


4 


100 


0.09 


0, 137 


0.341 


0. 778 


18 


5 


100 


0.1 


0.148 


0.409 


0,911 


19 


6 


100 


0.1 


0. 15 


0. 408 


1.011 


20 


T 


100 


0.102 


0.164 


0.462 


1. 112 


21 


8 


100 


0.106 


0. 176 


0. 488 


1.242 


22 


9 


100 


0. 11 


0.189 


0.518 


1,306 


23 


10 


100 


0.107 


0.188 


0. 566 


1. 292 


2A 


20 


100 


0. 122 


0.237 


0.617 


1. 337 


25 


50 


50 


0. 144 


0.307 


0.909 


2.341 
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[0 0 3 6] 



me] 



(15) 



27 



9-43237 



28 



^6 



0, Olmg/ml 
2G4 tC9 


Prothrombin Standard 
mg/ml 

1 10 100 


t 


100 


0 


0. 123 


0.124 


0.119 


2 


100 


1 


0. 125 


0. 12 


0.118 


3 


100 


2 


0. 132 


0.129 


0. 124 


4 


100 


3 


0. 127 


0.129 


0. 128 


5 


100 


4 


0.133 


0.128 


0. 127 


6 


100 


5 


0. 14 


0. 133 


0,137 


7 


100 


6 


0. 138 


0. 142 


0. 132 


8 


100 


7 


0. 142 


0.145 


0.141 


9 


100 


8 


0. 142 


0.144 
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